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Crop nitrogen use 
efficiency has improved 
but not water quality. 
Why?

USDA Ag Statistics

At 8,776 square miles, the 2017 dead zone in the 

Gulf of Mexico was the largest ever measured. 

(Courtesy of N. Rabalais, LSU/LUMCON)



McMillan, Loecke, et al. in review
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Drought effects on 
river nitrate flux
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Drought followed by flood increased riverine 
nitrate concentration and flux

Loecke et al. 2017
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Weather 
whiplash 
index

Whiplash Index = 
ʅSpring precip. i+1 ςʅFall precip. i
ʅSpring precip. i+1 + ʅFall precip. i

Spring 2013 ςFall 2012
Spring 2013 + Fall 2012

Loecke et al. 2017


